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ABSTRCT 
The treatment of sodium 'bicarbonate at the dosage of 100 to 1000 mg /litre has been 
tested ex}>erimentally on the hatching and postembryonic growth of Brachydanio rerio, 
Cyprinus carpio, Labeo rohita, Cirrhinus mrigala and Catla catla. Lower dosages of 100 to 
200 mg have been found to reduce the hatching period, yolk absorption period and improve 
the survival and growth of the post embryonic larvae. The higher dosages of 500 to 1000 
mg has. been found to reduce the hatching percentage and I>Ostembryonic growth of the 
larvae. The findings indicate that application of sodium bicarbonate in the hatchery and 
nursery management of earns in the lower dosages of 100 to 200 mg!L to imj>rove hatching 
and I>ostembryonic growth. 
In the life cycle of fish, water quality has 
an improtant role. The developing embryo and 
lruvae are the most sensitive stages, vulnarable 
to even minor changes in environmental 
conditions. In the hatchery. and nursery man-
agement of carps it has become necessary to 
obtain maximum smvival for the conm1ercial 
gains. To regulate the water quality i.t is 
necessary to apply artificial means by which 
pH, dissolved O.>...)'gen, hardness and temperature 
can be changed. Major cations ofnatural fresh 
water and body fluids are calcium, magnesium, 
sodium and potassium. Of these, calcium and 
sodium are the dominat ions (Mackareth et a/. 
1978). But the bivalent cations, principally 
calcium and magnesium contribute significantly 
to the total hardness of water. Sodium bicar-
bonate is known to ·create temporary hardness 
in water and useful for maintenance of pH 
Gonzal et a/. ( 1987) reconm1ended a treatment 
with calcium carbonate for successful hatching 
of eggs of silver carp (Hypophthalmichthys 
molitrix). In the present work eggs of five · 
species namely Brachydanio rerio, Cyprinus 
cmpio, Labeo rohi(a, Cirrhinus mrigala and 
Cat/a cat/a were hatched and reared with 
addition of sodium bicarbonate to the hatchety 
water for 7days period. 
Experimental fishes were selected from the 
commercially culturable carps as they are 
domesticated and can be held in captivity. 
B.rerio called as the Indian "Zebra fish" is the 
popular aquarium fish which breeds throughout 
the year. The fertilized eggs of all the carps 
were obtained from the Government Fish Seed 
Farm, Aarey, Bombay and that of B.rerio were 
produced in the laboratory by breeding in an 
actylic trap to prevent the breeder from eating 
the egg. Experiments for each group were 
carried out in 1000 ml glass beakers to which 
a constant aeration was provided. The experi-
ment consisted of untreated control and treated 
experimental group. In each group 25 numbers 
of fertilized eggs were taken for the experiment. 
The exeriment'll eggs were treated with sodium 
bicarbonate at 100, 200, 300, 400 500, 800 and 
1000 mg/litre concentrations. ObseiVations 
were made on the hatching period, yolk 
absorption, growth and suiVival for first 7 
days. The experiments were conducte<l . in 
triplicate. The water quality was tested for pH 
using narrow range BDH pH paper, dissolved 
oxygen was tested by modified Winkler's. 
method (Boyd, 1979) and total hardness of 
medium was tested by EDTA method (Boyd, 
1979). 
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Table I : Effoct of sodium bicarbonate on hatching and postemb!:)lonic growth. 
Sr. Concentra- Total Hatching Yolk Mo1iality ____ growth of Jan'~~--- Final 
No. tion hatching percentage absorption (h) Length Weight survival 
(mg/litre) hours period (h) (nun) (mg) percentage 
of larvae 
~-------
(a) BrCichydanio rerio 
1. Control 55.40 92.00 53.00 4.29 ±0.042 2.53 ±o.057 90.67 
2. 100 51.20(5) 97.33(2) 50.00(6) 4.49 ±0.095 2.72 ±o.087 96.00(1) 
3. 200 52.00(4) 96.00(1) 49.25(7) 4.68 ±0.096 2.82 ±0.049 94.67 
4. 300 52.00(4) 98.67(2) 49.10(6) 4.62 ±0.061 2.88 ±o.042 94.67 
5. 400 52.00(4) 94.67 49.10(6) 4.38±0.117 2.62 ±o.045 92.00 .. 
6. 500 52.40(4) 90.67 49.30(6) 4.33 ±0.101 2.43 ±o.038 85.33(1) 
7. 800 52.50(4) 86.67(2) 50.30(5) 4.20 ± 0.000 2.39±0.035 82.67(2) 
8. 1000 53.00( 4) &8.00(2) 50.40(5) 4.06 ±0.033 2.33 ±o.021(2) 80.00(5) 
(b) L)prinus cmpio 
1. Control 57.00 94.00 52.10 9.80±0.058 4.87±0.020 90.00 
2. 100 53.00(3) 96.67 48.20(4) 9.98±0.101 4.99 ±o.02I 93.33 
3. 200 52.40(4) 95.33 48.20(4) 10.16 ± 0.095 5.06 ±o.009 94.67 
4. 300 53.20(3) 95.33 48.40(3) 10.18±0.017 5.14 ±o.006(7) 92.67 
5. 400 53.30(3) 92.67 49.50(3) 9.87±0.116 5.01 ±o.007 89.33 
6. 500 53.20(3) 86.67(4) 49.20(2) 9.39 ±0.020 4.89 ±o.030 83.33(2) 
7. 800 54.30(2) 86.33(4) 49.40(2) 9.39 ±0.057 4.57 ±o.048(1) 82.67(2) 
8. 1000 54.20(2) 82.00(5) 50.30 9.29 ±0.043 4.33 ±o.075(2) 76.67(5) 
(c) Lab eo rohita 
I. Control 20.40 93.33(2) 43.20 8.63 ±0.133 4.71 ±o.074 89.33 
2. 100 17.55(4) 98.66(1) 39.50(4) 9.22±0.147 4.95 ±o.Ol0(1) 94.66(2) 
3. 200 17.50(4) 97.33(1) 39.40(3) 9.27±0.115 4.92 ±o.049(2) 96.00(2) 
4. 300 17.55( 4) 97.33 39.40(3) 9.27 ±0.060 4.95 ±o.025(1) 90.66 
5. 400 18.10(4) 92.00 39.40(3) 9.16 ± 0.095 4.71 ±o.046 86.66 
6. 500 18.40(2) 86.66(3) 40.40(3) 8.98±0.104 4.40 ±o.063 81.33(3) 
7. 800 19.20(!) 86.33(3) 41.20(3) 8.66±0.095 4.34 ±o.010(1) 77.33(5) 
8. 1000 19.40 82.66(1) 41.40(2) 8.55 ± 0.053 4.25 ±o.038(2) 73.33(5) 
(d) Cirrihinus mrigala 
I. Control 19.50 90.66 43.20 8.39±0.113 4.18 ±o.012 86.66 
2. 100 17.30(3) 96.00(2) 37.20 8.66 ± 0.167 4.5~ ±o.047( 4) 93.33(3) 
3. 200 18.10(3) 97.33(2) 37.40 8.85 ± 0.080 4.59 ±o.087( 4) 96.00(5) 
4. 300 18.00(3) 98.66(2) 38.00 8.71 ±0.057 4.49 ±0.070(3) 94.66(4) 
5. 400 18.00(3) 92.00 38.50 8.5o ± o.p95 4.30 ±0.012 90.66 
6. 500 18.40(1) 89.33 49.10 8.28 ±0.109 4.23 ±0.033 84.00 
7. 800 18.30(1) 84.00(3) 40.30 8.22 ±0.057 4.27 ±0.037 81.33(2) 
8. 1000 19.20 80.00(4) 41.00 8.16 ±0.000 4.14 ±0.010 73.33(5) 
(e) Cat/a cat/a 
I. Control 20.10 92.00 43.40 9.66±0.000 5.00 ±0.026 86.33 
2. 100 17.40(3) 97.33(2) 38.20( 4) 9.88±0.144 5.20 ±0.062(1) 94.66(2) 
3. 200 17.50(3) 97.33(2) 39.10(4) 10.10±0.146 5.21 ±0.029(1) 96.00(2) 
4. 300 17.50(3) 97.33(2) 39.20(4) 10.21 ± 0.060 5.21 ±0.020(1) 94.00 
5. 400 18.00(3) 97.33 39.30(4) 10.05 ± 0.053 .5.00 ±0.030 92.00 
6. 500 18.50(2) 89.33 40.50(3) 9.70 ±0.069 4.83 ±0.046 82.66(3) 
7. 800 19.20 88.00(2) 40.50(3) 9.50 ±0.095 4.69 ±0.026 81.33(3) 
8. 1000 19.00 78.66(5) 41.20(2) 9.33 ±0.000 4:57 ±0.037(1) 73.33(5) 
Figures in paranthesis indicate various levels of significance : 
(1)- p < 0.05 (2)- p < 0.02 (3)- p < O.oJ (4)- p < 0.005 (5)- p <: 0.002 (6)- p < 0.001 (7)- p < 0.0005 
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Student 't'test was used for testing signifi-
cance of difference bet\veen mean readings of 
experimental and control groups using 5% level 
of significance (Snedecor and Cochran, 1967) 
It is known that sodium biacarbonate creates 
temporary hardness in water. There is no 
literature about effect of sodium biacarbonate 
on eggs of fish. The treatment with sodium 
biacarbonate was found to increase the pH of 
water from 8.20 to 9.00 compared to 7.90 
among the untreated control. The total hardness 
after treatment \Vas found to be reduced from 
50 to 45 mg/litre as compared to 52 mg/litre 
in control group. 
The observations on the total hatching hours 
indicated a significant reduction as compared 
to that of control for all the five species (Table 
1). The hatching percentage in the lower dosages 
of 100 to 200 mg was significantly increased 
in case of B.rerio, L.rohita, C.mrigala and 
C.catla. At the same time the higher dosages 
of 800 to 1000 mg were found to have 
significantly reduced tl1e hatching percentage 
among all the species as compared to the 
untreated control group. At the lower dosages 
the yolk absorption period was also reduced 
significantly among the treatment for all the 
five species as compared to that control. The 
growth of treated larvae was significantly more 
than the control among C.carpio, L.rohita, 
C.mrigala and C. cat/a, in dosage of 100 to 300 
mg, whereas the growth of treated larvae was 
found to be significantly affected among the 
higher dosages of 800 to 1000 mg. The' lower 
dosages of 100 to 200 mg were found to have 
improved final survival of larvae significantly 
than that of the control. The higher dosages of 
500 to 1000 mg were found to have affected 
the survival percentage of lar\'ae as compared 
to that of the untreated control. 
High level of C02 are frequently encoun-
tered after plankton die-off when dissqlved 
O:\)'gen concentrations are low. Since high 
concentrations of carbm1dioxde supress dis-
solved Q::\)'gen absorption by fish, it is often 
desirable to remove carbondioxide if concen-
trations exceeds 10 to 15 mg/litre. The removal 
of C02 may be effected by calcium hydroxide 
or sodium carbonate treatment Sodium carbon-
ate is safer than calcium hydroxide for 
carbondioxide removal because it does . not 
increas~ the pH much. During the treatment of 
sodium carbonate, carbondioxide in water reacts 
with it and results into production of sodium 
biacarbonate. Gonzal eta/. (!987) demonstrated 
the successful use of calcium carbonate for 
hatching of eggs Hypopthalamictlws molitrix. 
In the present investigation lower dosages 
of sodium .biacarbonate has been found to 
improve hatching and growth of postembryonic 
stages of all the five species. The findings 
indic(\te the application of this method in the 
hatchery and the nursery management of carps. 
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